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Curatorial
Essay
Jen Seevinck, Marianella Chamorro-Koc, Rafael Gomez
It has been said that we are living in a golden age of innovation. 
New products, systems and services aimed to enable a better 
future, have emerged from novel interconnections between 
design and design research with science, technology and the 
arts. These intersections are now, more than ever, catalysts that 
enrich daily activities for health and safety, education, personal 
computing, entertainment and sustainability, to name a few.
   
Interactive functions made possible by new materials, 
technology, and emerging manufacturing solutions demonstrate 
an ongoing interplay between cross-disciplinary knowledge 
and research. Such interactive interplay bring up questions 
concerning: (i) how art and design provide a focus for 
developing design solutions and research in technology; (ii) how 
theories emerging from the interactions of cross-disciplinary 
knowledge inform both the practice and research of design 
and (iii) how research and design work together in a mutually 
beneficial way.
The IASDR2015 INTERPLAY EXHIBITION provides some 
examples of these interconnections of design research with 
science, technology and the arts. This is done through the 
presentation of objects, artefacts and demonstrations that 
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are contextualised into everyday activities across various 
areas including health, education, safety, furniture, fashion 
and wearable design. The exhibits provide a setting to explore 
the various ways in which design research interacts across 
discipline knowledge and approaches to stimulate innovation.
In education, Designing South African Children’s Health 
Education as Generative Play (A Bennett, F Cassim, M van der 
Merwe, K van Zijil, and M Ribbens) presents a set of toolkits 
that resulted from design research entailing generative play. The 
toolkits are systems that engender pleasure and responsibility, 
and are aimed at cultivating South African’s youth awareness 
of nutrition, hygiene, disease awareness and prevention, and 
social health.     
  
In safety, AVAnav: Avalanche Rescue Helmet (Jason Germany) 
delivers an interactive system as a tool to contribute to reduce 
the time to locate buried avalanche victims. Helmet-mounted 
this system responds to the contextual needs of rescuers and 
has since led to further design research on the interface design 
of rescuing devices. 
   
In apparel design and manufacturing, Shrinking Violets: Fashion 
design for disassembly (Alice Payne) proposes a design for 
disassembly through the use of beautiful reversible 
mono-material garments that interactively responds to the 
challenges of garment construction in the fashion industry, 
capturing the metaphor for the interplay between technology 
and craft in the fashion manufacturing industry.   
  
Harvest: A biotextile future (Dean Brough and Alice Payne), 
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explores the interplay of biotechnology, materiality and textile 
design in the creation of sustainable, biodegradable vegan 
textile through the process of a symbiotic culture of bacteria 
and yeast (SCOBY). SCOBY is a pellicle curd that can be 
harvested, machine washed, dried and cut into a variety of 
designs and texture combinations.     
The exploration of smart materials, wearable design and 
micro-electronics led to creative and aesthetically coherent 
stimulus-reactive jewellery; Symbiotic Microcosms: Crafting 
Digital Interaction (K Vones). This creation aims to bridge 
the gap between craft practitioner and scientific discovery, 
proposing a move towards the notion of a post-human body, 
where wearable design is seen as potential ground for new 
human-computer interactions, affording the development of 
visually engaging multifunctional enhancements.
  
In furniture design, Smart Assistive chair for older adults 
(Chao Zhao) demonstrates how cross-disciplinary knowledge 
interacting with design strategies provide solution that 
employed new technological developments in older aged care, 
and the participation of multiple stakeholders: designers, health 
care system and community based health systems.  
In health, Molecular diagnosis system for newborns deafness 
genetic screening (Chao Zhao) presents an ambitious and 
complex project that includes a medical device aimed at 
resolving a number of challenges: technical feasibility for city 
and rural contexts, compatibility with standard laboratory and 
hospital systems, access to health system, and support the 
work of different hospital specialists. The interplay between 
IASDR 20157
cross-disciplines is evident in this work, demonstrating 
how design research moves forward through technology 
developments. 
These works exemplify the intersection between domains as 
a means to innovation. Novel design problems are identified 
as design intersects with the various areas. Research informs 
this process, and in different ways. We see the background 
investigation into the contextualising domain (e.g. on-snow 
studies, garment recycling, South African health concerns, 
the post human body) to identify gaps in the area and design 
criteria; the technologies and materials reviews (e.g. AR, 
biotextiles) to offer plausible technical means to solve these, 
as well as design criteria. Theoretical reviews can also inform 
the design (e.g. play, flow). These work together to equip 
the design practitioner with a robust set of ‘tools’ for design 
innovation – tools that are based in research. The process 
identifies innovative opportunity and criteria for design and this, 
in turn, provides a means for evaluating the success of the 
design outcomes. 
Such an approach has the potential to come full circle between 
research and design – where the design can function as an 
exemplar, evidencing how the research-articulated problems 
can be solved. Core to this, however, is the evaluation of the 
design outcome itself and identifying knowledge outcomes. 
In some cases, this is fairly straightforward that is, easily 
measurable.  
For example the efficacy of Jason Germany’s helmet can be 
determined by measuring the reduced response time in the 
rescuer. Similarly the improved ability to recycle Payne’s panel 
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garments can be clearly determined by comparing it to those 
recycling processes (and her identified criteria of separating 
textile elements!); while the sustainability and durability of the 
Brough & Payne’s biotextile can be assessed by documenting 
the growth and decay processes, or comparative strength 
studies. 
There are however situations where knowledge outcomes and 
insights are not so easily determined. Many of the works here 
are open-ended in their nature, as they emphasise the holistic 
experience of one or more designs, in context: “the end result 
of the art activity that provides the health benefit or outcome 
but rather, the value lies in the delivery and experience of the 
activity” (Bennet et al.) Similarly, reconfiguring layers of laser 
cut silk in Payne’s Shrinking Violets constitutes a customisable, 
creative process of clothing oneself since it “could be layered 
to create multiple visual effects”. Symbiotic Microcosms also 
has room for facilitating experience, as the work is described to 
facilitate “serendipitous discovery”. These examples show the 
diverse emphasis of enquiry as on the experience versus the 
product. 
Open-ended experiences are ambiguous, multifaceted 
and differ from person to person and moment to moment 
(Eco 1962). Determining the success is not always clear or 
immediately discernible; it may also not be the most useful 
question to ask. Rather, research that seeks to understand the 
nature of the experience afforded by the artefact is most useful 
in these situations. It can inform the design practitioner by 
helping them with subsequent re-design as well as potentially 
being generalizable to other designers and design contexts. 
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Bennett et. al exemplify how this may be approached from a 
theoretical perspective. This work is concerned with facilitating 
engaging experiences to educate and, ultimately impact on 
that community. The research is concerned with the nature of 
that experience as well, and in order to do so the authors have 
employed theoretical lenses – here these are of flow, pleasure, 
play. An alternative or complementary approach to using theory, 
is using qualitative studies such as interviews with users to ask 
them about what they experienced? Here the user insights 
become evidence for generalising across, potentially revealing 
insight into relevant concerns – such as the range of possible 
‘playful’ or experiences that may be afforded, or the situation 
that preceded a ‘serendipitous discovery’. 
As shown, IASDR2015 INTERPLAY EXHIBITION provides a 
platform for exploration, discussion and interrogation around 
the interplay of design research across diverse domains. 
We look forward with excitement as IASDR continues to 
bring research and design together, and as our communities 
of practitioners continue to push the envelope of what is 
design and how this can be expanded and better understood 
with research to foster new work and ultimately, stimulate 
innovation.
Curator
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Designing South African Children’s Health 
Education as Generative Play 
Audrey G. Bennett, University of Pretoria, South Africa, 
audreygbennett@gmail.com 
Fatima Cassim, University of Pretoria, South Africa, cassim.fatima@gmail.com 
Marguerite van der Merwe, University of Pretoria, South Africa, 
botha.marguerite@gmail.com 
Karen van Zijl, The Organisation for Paediatric Support in South Africa 
Megan Ribbens, Certified Child Life Specialist and Educator, South Africa 
Abstract 
Forty students designed a ‘wicked solution’ to the ‘wicked problem' of children’s health in 
South Africa. In groups of 3 to 4, they designed educational toolkits to cultivate health 
awareness in local children through 'generative play.’ Generative play refers to an 
experiential-constructivist learning environment that engages students in pedagogical play in 
order to yield positive cognitive or behavioral change. Integrating principles of collaborative 
design with game theory and psychology, generative play takes root at the intersection of 
‘generative research,’ ‘meaningful play,’’flow,’ and ‘generative justice.’ Generative research 
describes designed instruments and procedures that actuate the creative agency in lay people. 
Meaningful play refers to gaming as a semiotic transaction. Flow refers to a challenging, 
pleasurable experience; and generative justice is the universal right to generate unalienated 
value and directly participate in its benefits. Based on anecdotal evidence from students, we 
conclude that generative play provides the affordances of both ‘pleasure and responsibility.’ 
We propose to exhibit four of the tangible toolkits along with anecdotal evidence derived 
from a design thinking approach involving various stakeholders including a play therapist. 
Each toolkit consists of educational activities that integrate play with learning about health. 
health education, design thinking, wicked solution, generative research, play, flow 
As part of a class project on information design and social and environmental responsibility, 
40 South African undergraduates, in groups of 3 to 4 students, designed a wicked solution to 
children’s health awareness. They strategically designed interventions geared towards 
cultivating youth awareness of nutrition, hygiene, disease awareness and prevention as well 
as social health. In order to design the interventions to be age-appropriate and engaging, the 
students took a design thinking approach that included the targeted community (i.e., children 
in Grades 1 to 5) along with a play therapist (who specializes in children’s health) and a 
children’s educator. What culminated was a set of toolkits that integrate play with learning. 
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Each toolkit consists of a comprehensive set of instructions that engage South African 
children in an educational play activity for purposes of instilling health awareness and 
relaying health information. In this paper, we introduce the concept ‘generative play’ to 
describe an experiential-constructivist learning environment—like the experiences facilitated 
by the health education toolkits—that engage students in pedagogical play in order to yield 
positive cognitive or behavioral change. So far, we’ve gathered anecdotal evidence from 
students’ log books that suggests that generative play engenders pleasure (aesthetics and 
flow) and responsibility (social justice and user empowerment). We propose to exhibit four of 
the student-designed toolkits accompanied by select anecdotal evidence. 
 
Background 
Socio-economic inequalities such as poverty still remain a challenge in post-apartheid South 
Africa and continue to impact the country by contributing to the burden of disease and social 
health faced by the population. Poor and vulnerable groups are more at risk owing to the lack 
of resources and poor service delivery in a country still in transition. Despite schools being 
key sites for service delivery, schools in many areas suffer from a lack of resources. As such, 
basic education services, “such as providing textbooks and ensuring school attendance” (de 
Lange, Mitchell & Stuart 2011, p.179) do not meet minimum requirements and schools are 
therefore often barely functional in this regard. 
Furthermore, South Africa is one country that is known to have one of the fastest spreading 
epidemics of HIV in the world (World Health Organization 2013). The prevalence of HIV is 
harrowing and has impacted significantly on the “ratio of the child and aged population (0-14 
and 65+)” to “the working age population (15-64)” (National Health Care Facilities Baseline 
Audit 2012, p.5). What this implies is that children start working at a very young age, 
families have large numbers of children and many households are child-run. These 
circumstances are one of the many reasons that a disproportionate number of the population 
lives below the breadline. The consequences for poor healthcare are severe in that children 
and their elders face a great need for social and financial support; the state struggles to 
provide sufficient basic healthcare services and private healthcare remains financially 
inaccessible to the masses. The following statistics clearly highlight the inequalities in the 
access to health services in the country and also substantiate the fact that healthcare in South 
Africa is a wicked problem: “Most of the population, 82.4% (41 million), were dependent on 
the public health sector and only 17.6% of people belonged to a medical scheme in 2010” 
(National Health Care Facilities Baseline Audit 2012, p.5). 
 
A Wicked Problem Needs a Wicked Solution 
Children’s health in South Africa epitomizes a “wicked problem” (Buchanan, 1992; Rowe, 
1991; Rittel & Weber, 1973; Churchman, 1967), that is, a macro problem that is ill-defined 
and comprises an evolving and complex system of interrelated micro problems. Owing to this 
complexity, a wicked problem warrants a “wicked solution” (Bennett, 2013) that is, a macro 
solution comprised of a network of micro solutions. Since wicked problems tend to cross 
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many disciplines in scope, a wicked solution can include any combination or all of the 
following: 
 
 Micro solutions from one discipline (e.g., design) 
 Micro solutions from many disciplines (e.g., design, medicine, and law) 
 A micro solution that is a culturally situated design “system” (Cassim, 2013) 
involving many stakeholders in its successful implementation 
 A micro solution informed by multiple disciplinary perspectives in its design 
and development 
The wicked problem of children’s health in South Africa crosses many disciplinary 
domains including education, medicine, and law and policy; and, as Nelson & 
Stolterman (2003) argue, it (specifically health) crosses the domain of design as well. 
In fact, the inclusion of the arts in health is occurring to varying extents in present-day 
practice. The relationship between arts and health manifests in different approaches at a 
pragmatic level. Macnaughton, White and Stacy (2005) draw a distinction between two 
approaches: arts in health and arts therapy. The former addresses the social 
determinants of health such as literacy and social relationships and the latter focuses on 
individual therapeutic benefits. Arts in health is broadly defined as “comprising all 
activities that aim to use arts-based approaches to improve individual and community 
health, health promotion and healthcare, or that seek to enhance the healthcare 
environment through provision of artworks or performances” (Macnaughton, White & 
Stacy 2005, p.333). In arts in health, the main actors are generally artists or other 
creatives who work in healthcare contexts to engage people through their work which 
may ultimately feed into their own creative output. In contrast, the people who provide 
arts therapy are not artists per se but rather trained therapists who address specific 
health needs. In these instances, the focus is on the healing experience that arts can 
provide. Both of the above mentioned approaches highlight that it is not the end-result 
of the art activity that provides the health benefit or outcome but rather, the value lies 
in the delivery and experience of the activity. 
 
Hypothesis 
Thus, with regard to contributing to improving children’s health education and 
awareness in South Africa, we posit that a wicked solution can be found with 
‘generative play’—that is, the integration of generative research, meaningful play, flow, 
and generative justice with collaborative design. 
 
Generative research 
There is a school-of-thought that advocates for social responsibility, that is, the use of 
design resources to address problems in society (as opposed to those situated in 
corporations). Participatory design (Schuler and Namioka, 1993), user-centered graphic 
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design (Frascara, 1997), co-design (Scrivener, Ball, and Woodcock, 2000), human-
centered design (Buchanan, 2001), and inclusive design (Nini, 2009; Coleman, 1999) 
contribute to this school-of-thought. What these collaborative methods have in 
common are the involvement of the user as a key stakeholder in the design process and 
a shared emphasis on formative user research that influences how design concepts take 
final form and function. Engaging the user in the design process tends to entail 
conducting focus groups and interviews that solicit feedback from users about the 
designer’s concepts. However, generative research (Sanders, 2000) facilitates the 
creative agency of users by designing creative or “generative” tools that they use to 
innovate meaning by rendering their ideas into physical form. 
 
Meaningful Play 
Huizinga (1955) proclaimed all play to mean something and is the essence of what 
makes us human; and, consequently Salen (2004) theorized the concept of “meaningful 
play” to codify the process of meaning making involved in playing. First, it is 
important to note that Salen describes an act of play (what she calls a game) as a 
‘system’; and, as such, she defines meaningful play in these two ways:   
1. The way the game operates 
2. The goal of the game 
That is, meaningful play describes a moment when the player takes an action and the 
‘system’ responds with an outcome. Second, meaningful play stands as an evaluation 
of the sum of all actions and outcomes in play where the theoretical framework of 
semiotics provides the criteria for meaning.  
 
Flow 
In studying how to identify and understand the states of optimal experience, 
psychologist Mihaly Csikszentmihalyi theorizes that an optimal experience is a 
satisfying experience that effects a state of consciousness called “flow” (1990). In his 
findings that extend over two decades, he found the following common description of 
optimal experience or flow: 
The sense that one’s skills are adequate to cope with the challenge at hand, in a 
goal-directed, rule-bound action system that provides clear clues as to how well 
one is performing. Concentration is so intense there is no attention left over to 
think about anything irrelevant, or to worry about problems. Self-consciousness 
disappears, and the sense of time becomes distorted. An activity that produces 
such experiences is so gratifying that people are willing to do it for its own 
sake, with little concern for what they will get out of it, even when it is difficult. 
(p. 71) 
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He goes further to argue that an activity provides optimal experience (flow) when it is 
‘designed’ to: 
 Delineate rules that allow for skill-building 
 Set up goals 
 Provide feedback 
 Make control possible 
 Facilitate immersive engagement—concentration and involvement—different 
from the everyday experience 
 
Generative justice 
When some of the value returns to the system that generated it, particularly to the 
subject and the community, then “generative justice” (Eglash, 2014) prevails. 
Generative justice is a form of social justice that refers to the rights of laborers (i.e., 
value generators), to create their own conditions of production. Generative justice also 
refers to the rights of communities of value generation to nurture self-sustaining paths 
for its circulation. In other words, generative justice, is the universal right to generate 
unalienated value and directly participate in its benefits. 
 
Method 
Students used the “non-sequential, design thinking approach of formulating, 
representing, moving, evaluating, and reflecting”1 (Cassim, 2013)—an approach 
substantiated by consulting Lawson (2006), Cross (2006), and Nelson & Stolterman 
(2003). Formulating entails finding and understanding the design problem. When 
representing a designer gives form to their solution ideas with multiple representations 
and alternatives. Whereas, moving describes the process of dialoguing with 
representations in order to generate the most viable solution—‘moving’ closer towards 
the design outcome through negotiations and critical reflection. In evaluating, the 
designer makes design decisions that enable her to ‘move’ forward. Thus, although the 
processes of moving and evaluating are listed separately, they are interdependent. 
When Norman (1988, p.158) describes design as the “successive application of 
constraints until only a unique product is left,” he is essentially describing the 
simultaneity of moving and evaluating, and vice versa. Finally, one of the most 
important processes in design thinking is reflecting, where the designer looks and 
thinks about their design and their design decisions. 
                                                 
1 Cassim’s design thinking approach does not necessarily align with all existing models of design thinking like the popular one 
proposed by the innovation company IDEO. This is not to say that such model(s) are not acknowledged or accepted. Rather, it 
is her conscious decision to collate and present information more rigorously from researchers (like those cited) who have been 
seminal in contributing to contemporary design thinking discourse. 
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Designing thinking in action  
Divided into 13 groups (12 groups of 3 students and 1 group of 4 students) students 
familiarized themselves with one of the health sub-themes (i.e., nutrition, hygiene, 
disease awareness and prevention, and social health) and iteratively designed an overall 
identity and look-and-feel for their group’s toolkit— keeping in mind that it needed to 
be appropriate to the context/users, feasible and ultimately, sustainable. Thus, they 
liaised with their target audience in order to come up with a suitable strategic solution 
that was aligned appropriately with the age group and their choice of topic. They also 
conducted thorough research on their educational topic through primary research when 
feasible (this includes speaking to health education experts and other relevant 
professionals as well as children within the target audience age group/s) and secondary 
research (this includes consulting books, magazines, websites, etc...). Their iterative 
design process informed the feasibility and appropriateness of the final design 
solutions. 
Once students understood the health issue and its educational needs, they engaged with 
the members of their various user communities in the strategic development of their 
concepts. Once again, they liaised with other relevant individuals (including parents), 
organizations or experts (such as doctors, child psychologists, play therapists, etc...) 
who shed light on the context, content identified or proposed educational solution. 
While students took responsibility for their own research and design process, the 
educators nurtured their process by arranging for specialists (i.e., a play therapist and 
children’s educator) to visit the class and consult them. 
Students thoroughly documented their design thinking process and findings in a log 
book; and, they included written reflections on their process and experiences 
throughout the project. The pedagogic aim with requiring the use of a log book was to 
make the student designers more receptive and mindful about their own growth and 
learning. Finally, each group translated their research and reflections into an 
appropriate, packaged, information design product, a toolkit, with the aim of providing 
an engaging and experiential learning environment for South African children. 
 
Discussion 
The student’s design thinking process culminated with a set of toolkits that integrate 
play with learning. Each toolkit consists of activities and a comprehensive set of 
instructions that engage South African youth in an educational play activity on health 
awareness. The student-designed toolkits generated represent a wicked solution. They 
are micro solutions from different groups of student designers; and each toolkit reached 
fruition through a design thinking process informed by perspectives from other 
disciplines including play and psychology. Each toolkit represents a design system that 
requires the participation of various entities in the targeted, culturally situated context 
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in order for successful implementation to occur. For instance, the “Hello Life” Toolkit, 
displayed in Figure 1, facilitates immersion through play by both children and their 
parents (or facilitators) who engage in the various activities with the children. 
 
 
Figure 1. Hello Life Toolkit, 2015 
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Thus, generative play aligns well with a responsibility of designers emphasized in 
Buchanan (1998) by design theorist Richard Buchanan: To create pleasure that is good, 
useful, and just. Anecdotal evidence from students’ log books suggests that use of 
Cassim’s design thinking methodology resulted in toolkits that yield generative play; 
and generative play facilitates pleasure that is good, useful, and just. Consider the 
following select anecdotes: 
 “Reading through hand-written questionnaires, conversing with young minds 
and playing with the children in their favourite spaces helped us to realize the 
importance of our job, not only as communicators of information, but designers 
of a future in which these children will have the opportunity to grow and 
thrive.”  
 “The power of play is impressive and I also get the impression that we as adults 
should not forget to play. There is such immense emotional value in play and in 
working through emotions.” 
 “The project promoted valuable learning experiences in the form of community 
engagement, and so provided a deeper understanding of social responsibility 
and awareness. Above all, this project served as a brilliant introduction to 
designing for a younger audience and pursuing the greater good through design. 
This project showed me that I can make a difference in the world by fostering 
good educational health in children, to promote good social and emotional 
health in their roads to adulthood.” 
 “This combination of design and psychology was really enjoyable and 
interesting and really made be excited. This project inspired me to do some 
research on where job opportunities are that incorporate elements of design and 
psychology to better the lives of youth in and around of South Africa.” 
 “...We were given the opportunity to learn...five different forms of playing, by 
actively experiencing and experimenting with different toys, games, puppets 
and books. Not only did this provide us with a first hand experience, but it also 
encouraged me to push my design solution harder, so that it can be..interactive 
and fun…” 
Each toolkit aims to engender pleasure and responsibility. The former (pleasure) occurs 
through the aesthetics of the packaging and the flow of the experience children have 
interacting with the content. The latter (responsibility) occurs when designers 
implement social justice by empowering children with the knowledge they need to take 
care of their health and returning the value of the child engaging in generative play 
back to the child. 
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Conclusion 
The attached appendix shows four students’ toolkits that serve to illustrate the 
application and understanding of generative play. While only four of the toolkits will 
be on display, we will use a digital presentation to display the rest of the toolkits. As 
each toolkit is different (in terms of packaging and the respective activities), we use 
photographs to provide a sense of dimensions, materials, and installation requirements 
for each toolkit. 
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where children learned largely through experiential learning and play. Additionally in 
Nigeria, Megan developed a participatory photography program for children called 
Through Their Eyes; TTE lifted the value of children, provided a platform for 
expression, while also creating a meaningful experience for children and parents to 
connect. Now living in South Africa, Megan continues to seek to empower both adults 
and children through the power of play, participatory learning, and photography.
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Harvest: A biotextile future 
Dean Brough, Queensland University of Technology, d.brough@qut.edu.au
Alice Payne, Queensland University of Technology, a1.payne@qut.edu.au 
Peter Musk, The Edge State Library of Queensland, 
peter.musk@slq.qld.gov.au 
Abstract 
In a context where the fashion industry must embrace sustainable practice and materials, the 
possibility of growing sustainable bio-textiles has a strong viable future. This creative 
practice collaboration reimagines the future for materials for fashion and other domains 
requiring textile applications. We have developed a series of speculative prototypes fashion 
accessories (handbags and shoes) to provoke a dialogue on the interplay of bio-science and 
textile design. The process begins by adding a scoop of live bacteria starter culture to a 
solution. The bacteria produces a flexible curd or pellicle that sits on top of the liquid. This is 
harvested, washed, and dried to make a material with characteristics somewhere between 
leather and paper. The pellicle is made from cellulose with the individual fibres literally 
grown together to produce a durable and strong non-woven textile. The applications for this 
unique textile include garments and accessories, although it is extendable to other design 
disciplines that require biodegradable materials. The research is pioneering and opens up a 
unique exploration for a speculative future of sustainable, biodegradable textiles using live 
bacteria to enable ‘homegrown’ vegan apparel. 
fashion; bio-textiles; bio-science; object design; biodegradable. 
The textile and clothing industries are highly environmentally damaging, resulting in air and 
water pollution and excessive waste. In a reimagined future how could textiles be created to 
be sustainable, biodegradable and infinitely reusable?  Arguably, the interplay of bio-science 
and textile design may have some of the answers. This creative practice body of work 
presents a speculative future in which growing sustainable, biodegradable vegan apparel 
using live bacteria is commonplace. Through a symbiotic culture of bacteria and yeast 
(SCOBY), a fermented green tea provides the food to form a fast growing thick pellicle curd 
(see Figure 1).  This curd is then harvested, machine washed and dried, to form durable 
leather like form with infinite design and texture derivations. For this creative practice, 
accessory design has been selected as the medium for exploration, although the findings are 
transferable to apparel in general and the broader field where material coverings are used. 
This interplay of science and design research is pioneering and opens up an exploration for a 
speculative future of sustainable, biodegradable textiles using live bacteria to enable 
‘homegrown’ vegan apparel. 
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Figure 1: Harvesting the pellicle 
 
Vegan textiles – a bio-science future for apparel 
 
This work sits within an emerging field of practice in which fashion design intersects with 
biotechnology. Designer Suzanne Lee has explored constructing garments from bacteria, and 
bio-artists Oron Catts and Ionat Zurr have created ‘victimless leather’ grown from cultured 
cells (Hemmings, 2008). Fashion designer Helen Storey has collaborated with chemist Tony 
Ryan to create biodegradable dissolvable dresses (Kennedy, Stoehrer, & Calderin, 2013). 
Although still speculative, these collaborations between science and design point to new 
approaches for tackling the problems of conventional fashion production. Our work 
contributes to this area through testing both the growing of the textile and its application to 
construct durable creative artefacts. 
 
 
Figure 2: Details of textile artefacts 
 
Proposed exhibition 
 
The proposed exhibition will include a series of six accessory forms including shoes, 
handbags and jewellery. The work will be displayed on mannequins, plinths and shoe lasts.  
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Examples of how the pellicle will be harvested, washed, and dried will also be on display. 
This will include ‘how to’ instructions for the public. 
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travelling and living all over the world and educating the leaders of tomorrow, Peter has now 
(in his words) saved the best job for last! 
 
Joining The Edge as a Science Catalyst, Peter ‘plays’ with science, bringing wild ideas (like 
growing a chair from mushroom fungi) to life. Most days you will catch the doctor in his lab 
– experimenting, testing and creating. 
IASDR2015 Interplay | 2-5 November | Brisbane, Australia    39 
Designing a Smart Assistive Chair for Older 
Adults 
Chao Zhao, Academy of Art and Design, Tsinghua University, 
zhaochao@tsinghua.edu.cn 
Extended Abstract 
Many fall accidents happened during Sit-to-stand and stand-to-sit (STS) movement for the 
older adults (Lindemann et al., 2007). This project proposed a smart assistive chair to help 
elderly people sit down or stand up easily and prevent them from fall accidents. The older 
users’ satisfaction is related to the model of care and to the physical, emotional and social 
support presented through the design of smart assistive chair and the service provided by it. 
Utilizing the IoT technology, the design team developed a smart health toolkit below the seat 
of chair. It is about the service layer infrastructure through interaction between older users 
and tangible products (e.g. air pollution detector, smart drug kit, and smart pad controller) 
stored in the smart health toolkit. Air pollution detector can monitor the air quality in the 
home; smart drug kit automatically remind the elderly to take medicine regularly; smart pad 
controller help older users control the seat movement, and has entertainment function. 
Designing smart devices to accommodate age-related changes in movement control, 
perception, and cognitive functions is particularly important for the health care product 
because illness and medications can intensify their severity. Therefore, the multidisciplinary 
design team strived for design solutions that go beyond the boundary of function and 
convention. The design team developed new design language of the smart assistive chair 
which is completely different with the medical device in the hospital. This is because that 
older adults do not like to advertise their illness and disability. They prefer to disguise their 
products to look like other consumer devices and furniture around their home. The final 
design solutions of this study suggest that knowing how to harness older users’ emotions to 
create desire, change behaviors and make interactions sticky through in-depth design research 
and informed user-centered design and engineering efforts will provide for better outcomes 
(Fisk, Rogers, Charness, Czaja, & Sharit, 2004).
To address the issue of complexity in the design of smart assistive chair, to enhance the 
experience of designing for the real world, and to address the problem more holistically from 
multiple perspectives, an interdisciplinary collaborative approach to research and design 
using participatory design tactics such as function prototyping in addition to participant 
observation, think-aloud protocol and interviews were used (Mason, 2002). It suggests that 
users should be involved in testing prototypes and providing input about usability and system 
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functionality as early as feasible. Older user testing continues during the whole design 
process, to understand the user problems that might arise over time, how patterns of use 
change, and how the next iterations of smart assistive chair should accommodate older user 
needs. Prototypes served as checkpoints during the course of the project to ensure that 
research insights were not lost in translation, that the design problem was framed  
appropriately, and to gain feedback on the concept development. Therefore, prototyping and 
other participatory design methods help bridge the gap between different perspectives, ways 
of knowing and doing of the important values of prototyping methods is that they tend to put 
the older users at the center of the problem and prevent the tendency to focus on the 
technology or aesthetic details alone. 
 
The smart assistive chair project demonstrates how interdisciplinary design innovation can 
raise the quality of design for the STS movement of older people. The multidisciplinary 
design team explored and incorporated best practice and evidence-based design strategies 
with smart assistive chair design innovation. Collaboration and input involving industrial 
designers, mechanical engineers, biomedical engineers, as well as experts from 
physiotherapy, geriatrics, and clinical staff resulted in the sharing of ideas, knowledge and 
feedback through intense work sessions. The complex nature of healthcare problems such as 
STS movement requires the input of many people and the collective vision of various 
stakeholders and is a prime topic for “design thinking” strategies (Huang & Chen, 2013). 
With the functional prototypes and user testing of the concept realized, much of the 
discussion between team members and external stakeholders became more focused on the 
older people who would use and experience the smart assistive chair. It builds a common 
knowledge set from functional prototype based on shared knowledge and experience between 
multidisciplinary team members. Moreover, interdisciplinary collaboration during the design 
process was important not only in terms of sharing experience and knowledge, but also in 
trying to find a common language between the design industry, academia, and the healthcare 
field. 
 
In conclusion, this study could be contributed to the focus on user-centered design research 
strategies and participatory design methods incorporated throughout the interdisciplinary 
design research process. It is envisaged that utilizing the knowledge developed by this 
project, interdisciplinary design teams will improve their innovation process to assist in 
improving the quality of the older adults’ life. 
 
Detail of the work:  
 Poster to show the research and design process  
 Video to show how final smart assistive chair works for older adults (need projector 
and computer)  
 Dimension: 700 X 900 X 1100 
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Figure 1: User testing process for the power chair prototype 
 
 
 
Figure 2: Identifying the function of the smart assistive chair based on the scenarios of older adults’ daily activity 
 
 
References  
 
Fisk, A. D., Rogers, W. A., Charness, N., Czaja, S. J., & Sharit, J. (2004). Designing for older adults : principles  
     and creative human factors approaches. Boca Raton: CRC Press. 
Huang, C., & Chen, C.-L. (2013). The Test of a Motor-powered Assistive Sofa for Elderly People. Paper  
     presented at the 5th International Congress of International Association of Societies of Design Research,  
     Tokyo. 
Lindemann, U., Muche, R., Stuber, M., Zijlstra, W., Hauer, K., & Becker, C. (2007). Coordination of Strength  
     Exertion During the Chair-Rise Movement in Very Old People. Journal of Gerontology: MEDICAL  
     SCIENCES, 62A(6), 636-640. 
Mason, J. (2002). Qualitative researching. London: Sage Publications Ltd. 
IASDR2015 Interplay | 2-5 November | Brisbane, Australia    42 
Fisk, A. D., Rogers, W. A., Charness, N., Czaja, S. J., & Sharit, J. (2004). Designing for older adults : principles  
     and creative human factors approaches. Boca Raton: CRC Press. 
Lindemann, U., Muche, R., Stuber, M., Zijlstra, W., Hauer, K., & Becker, C. (2007). Coordination of Strength  
     Exertion During the Chair-Rise Movement in Very Old People. Journal of Gerontology: MEDICAL  
     SCIENCES, 62A(6), 636-640. 
Mason, J. (2002). Qualitative researching. London: Sage Publications Ltd. 
Fisk, A. D., Rogers, W. A., Charness, N., Czaja, S. J., & Sharit, J. (2004). Designing for older adults : principles  
     and creative human factors approaches. Boca Raton: CRC Press. 
Lindemann, U., Muche, R., Stuber, M., Zijlstra, W., Hauer, K., & Becker, C. (2007). Coordination of Strength  
     Exertion During the Chair-Rise Movement in Very Old People. Journal of Gerontology: MEDICAL  
     SCIENCES, 62A(6), 636-640. 
Lindemann, U., Muche, R., Stuber, M., Zijlstra, W., Hauer, K., & Becker, C. (2007). Coordination of Strength  
     Exertion During the Chair-Rise Movement in Very Old People. Journal of Gerontology: MEDICAL  
     SCIENCES, 62A(6), 636-640. 
 
 
Author Biographies 
  
Chao Zhao  
 
Dr. Chao Zhao is currently Dean of Industrial Design Department and Director of Healthcare 
Design Innovation Lab in the Academy of Art and Design, Tsinghua University. He hold a 
PhD from Queensland University of Technology (Australia), he also get a Master of Arts 
degree from the Tsinghua University and a Bachelor of Arts degree in Industrial Design from 
the Centre Academy of Art and Design (China). Dr. Chao Zhao has a strong teaching, 
research and design consulting background in the areas of industrial design. He has closely 
involved with theoretical modeling, design practice, and design evaluation of product design 
programs and projects as a practitioner, researcher and trainer. He has an extensive and 
distinguished industrial design related publication record in international journals and 
conferences. He has authored 9 books and 40 research papers. Dr. Zhao wins the Chinese 
Government Award for Outstanding Students Abroad, the Top Ten Chinese Young Designer 
Award, and Australia China Alumni Award for Research and Innovation. He also has been 
selected as The Chinese Ministry of education program for New Century Excellent Talents. 
The wide-scope of product design has won Dr. Zhao numerous awards in his design career, 
including the international renowned design award 'Red Dot Award', and 'Red Star Design 
Awards'. Dr. Zhao has also been awarded the National Significant Product Design Award and 
Excellence Design Awards in the China National Art and Design Exhibition. His design 
works have also been featured in a number of international exhibition and gallery collections. 
Dr. Zhao has patents existing on several of his product designs. He is also the judging panel 
member for the international design competitions. 
IASDR2015 Interplay | 2-5 November | Brisbane, Australia    43 
Designing Molecular Diagnosis System for 
Newborns Deafness Genetic Screening 
Chao Zhao, Academy of Art and Design, Tsinghua University, 
zhaochao@tsinghua.edu.cn 
Extended Abstract 
The aim of Molecular Diagnosis System project is to create products and services to detect 
the gene mutations associated with deafness amongst Chinese newborns and their families. 
With highly sensitive and accurate function, the Molecular Diagnosis System is an instrument 
platform for high through screening and point-of-care test. The system consists of High 
Throughput Microarray Scanner, Isothermal Chip Detection Instrument, and EasyArray 
Integrated Workstation (Capitalbio, 2015). High Throughput Microarray Scanner is a 
compact high performance instrument for microarray imaging and data analysis of gene 
arrays. It is a new generation fully automated microarray biochip scanner providing higher 
throughput as well as greatly improved gene detection performance. Isothermal Chip 
Detection Instrument can rapidly amplify specific DNA molecules or specific sequences in a 
sample, which are then detected by complementary binding to labelled probes. This 
innovative assay platform meets stringent clinical requirements for the accurate assay of the 
presence of pathogens. EasyArray Integrated Workstation automatically implements 
hybridization, washing, scanning and data analysis, as well as monitoring the signal changes 
on the array surface during reaction in real time. It uses dynamic hybridization to improve the 
efficiency of hybridization and to greatly reduce detection time.  
Deafness is one of the most common disabilities of newborns. In China, 60,000 hearing 
impaired children are born annually, and some 6 percent of the Chinese population carries 
genetic deafness mutations (Gao, Chen, Li, & Jiang, 2015). The Molecular Diagnosis System 
employed gene-screening technology to identify newborns vulnerable of hearing impairments 
so they can be treated as early as possible. It will improve the welfare of citizens and is 
expected to bring longer-term savings by the directing earlier appropriate health care to 
families, improving the long term wellbeing of affected children. To develop innovative 
solution for large-scale newborns gene screening project, the design team had to tackle many 
challenges: make the system technically achievable and aesthetically perceptible as premium 
design; be unique to represent new bio-technology design language but consistent with other 
laboratory and hospital systems; integrate complex bio-technology to be compact device; 
enable easy access and adapt to different environments such as rural clinics; support quick 
and mass DNA samples process; simplify the operation and tangible interface to help 
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different skill-level of clinical staffs using easily through simple training. The 
multidisciplinary design team which include industrial designers, mechanical engineers, and 
clinical staffs explored and incorporated best practice and evidence-based design strategies 
with Molecular Diagnosis System design innovation. To address the issue of complexity in 
the design of medical system, and to enhance the experience of designing for the real world, 
the triangulation of research methods consisting of log book, observation, and focused 
interviews are employed to explore clinical staffs’ needs during the newborns deafness gene 
screening process. These findings were analyzed and helped design team to developed 
functional prototype. The research findings generated by the user study were also put forth as 
design criteria to improve the design of new system in this project. Based on user-centered 
design methodology, this system brings a new level of comfort, efficiency and ease of use for 
clinical use and for the R&D laboratory. The dynamic design language is enhanced by a new 
level of visual sophistication and metaphor of DNA double helix. With its emotional design 
language and user experience, the Molecular Diagnosis System redefined medical device 
aesthetic while offering meaningful innovation to users. 
 
The success of this solution is to support world’s largest newborn hearing-loss related gene 
screen project in the developing country. Conventional hearing screening can only diagnose 
those with congenital hearing loss, not progressive hearing loss which might show up in the 
first few years. However, gene technology can identify certain genes more vulnerable to 
hearing loss through testing infants’ navel blood. With support of Molecular Diagnosis 
System, blood samples from over 240,000 newborns were analyzed in Chinese urban and 
rural areas 2014. The project found 12,000 babies with lesions in genes that confer sensitivity 
to certain medicine which can cause deafness after limited exposure. The early identification 
of such genetic sensitivity will be used to avoid exposure of the child to these drugs 
throughout their lifetime. Importantly, other members of the child’s family will also carry the 
lesions, and the newborn screen could lead to numerous other affected persons to be 
identified and their hearing also preserved by strict avoidance of certain medicine. The 
newborns gene screening results were protected as private medical information and provided 
to all parents, together with the consultancy service of genetics and hearing healthcare. The 
newborns requiring further investigation were eligible for confirmatory sequencing tests, 
diagnostic consultant guidance to their families, as well as appropriated medical intervention. 
In conclusion, the impact on this project was not achieved by making trustworthy, intuitive 
and effective for laboratory use, but also create social impact and long term wellbeing of 
children to prevent hearing loss through biochip technology. 
 
Detail of the work: Video to show the research and design process. 
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Figure 1: Molecular Diagnosis System for Newborns Deafness Genetic Screening 
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Awards'. Dr. Zhao has also been awarded the National Significant Product Design Award and 
Excellence Design Awards in the China National Art and Design Exhibition. His design 
works have also been featured in a number of international exhibition and gallery collections. 
Dr. Zhao has patents existing on several of his product designs. He is also the judging panel 
member for the international design competitions. 
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AVAnav: Avalanche Rescue Helmet 
a 
Jason O. Germany, University of Washington,  jgermany@uw.edu 
Abstract 
AVAnav is a prototype helmet and concept visualization for search and rescue personnel (ski 
patrol) that serves to reduce the time to locate buried avalanche victims. This concept is a 
result of research that examined the use of existing handheld avalanche transceivers and 
proposed a new helmet-mounted system. Informed by on-snow user research studies and 
expert interviews with ski patrol professionals, a fully functioning see-through helmet 
mounted display prototype was developed. This working prototype and resulting product 
visualization address the key insights from the on-snow studies which were aimed at 
promoting ‘heads-up’ and ‘hands-free’ searches thus allowing rescuers to move across rough 
and uneven terrain as well as utilize ski poles and other hand rescue tools like shovels and 
probes.
Industrial design; interaction design; avalanche transceiver; helmetmounted 
display, interface prototype; search and rescue 
On average in Europe and North America there are over 140 people killed each year as a 
result of avalanches (Brugger, Durrer, Adler-Kastner, Falk, & Tschirky, 2001). The leading 
medical cause of death in full burial situations results from suffocation which accounts for 
60% of all fatalities that occur beyond the first 15 minutes (Falk, Brugger and Adler-Kastner 
1994). If a buried victim is found within that 15 minute window there is a 93% chance of 
survival (Tremper, 2008) so anything or any tool that contributes to the reduction of time to 
victim can be seen as improving the odds of saving a life. Current approaches to search and 
rescue involve the use of mobile devices such as avalanche transceivers yet these handheld 
devices suffer from a user interface problem. As most avalanches occur on inclines of 30-45 
degrees (Tremper, 2008) these devices are contextually inappropriate for the task of 
traversing steep terrain which further extends the search time. 
Helmet Prototype and Product Visualization 
Informed by on-snow user research studies and expert interviews with ski patrol 
professionals, a fully functioning see-through helmet-mounted display prototype was 
developed (Figure 1). This working prototype and resulting product visualization (Figure 2) 
address the key insights from the on-snow studies which were aimed at reducing 
‘headsdown’ searches. An advantage to using a helmet-mounted display (HMD) is that it 
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allows for a hands-free user experience (Barfield & Caudell, 2001) which can liberate the 
user’s hands to utilize ski poles, shovels and other rescue equipment. Avalanche transceivers 
are composed of electromagnetic antennas that produce a 457 kHz signal that can be tracked 
through snow. This concept capitalizes on the directional nature of these antennas by putting 
the interface and electronics into the helmet which provides a far more intuitive search based 
on early user studies. By simply turning the head left or right a direction and distance signal 
is presented on the interface which users can respond to immediately. 
 
 
 
 
Figure 1: Working prototype helmet-mounted display 
 
 
Figure 2: Product visualization model / concept 
 
References 
 
Barfield, W., & Caudell, T. (2001). Basic Concepts in Wearable Computers and Augmented Reality. In W. 
Barfield, & T. Caudell, Fundamentals of Wearable Computers and Augmented Reality (pp. 3-26). 
Mahwah: Lawrence Erlbaum Associates. 
 
Brugger, H., Durrer, B., Adler-Kastner, L., Falk, M., & Tschirky, F. (2001). Field Management of Avalanche 
Victims. Resuscitation, 7-15. 
 
Falk, M., Brugger, H., & Adler-Kastner, L. (1994). Avalanche Survival Chances. Nature. 
 
Tremper, B. (2008). Staying Alive in Avalanche Terrain. Seattle: The Mountaineers Books. 
IASDR2015 Interplay | 2-5 November | Brisbane, Australia    49 
Shrinking Violets: Fashion Design for 
Disassembly 
Alice Payne, Queensland University of Technology, a1.payne@qut.edu.au 
Abstract 
Shrinking Violets is a fashion collection designed for disassembly and reassembly at end of 
life. The garments may ‘grow’ or ‘shrink’ according to the addition of layers of laser cut silk, 
allowing for user interaction throughout the garments’ use phase. Employing a practice-led 
research methodology, this research explores the challenge of disassembly and recyclability 
within apparel design. Garments are typically difficult to effectively recycle due to their 
multiple fibre types and fixed connections that make disassembly a challenge. Shrinking 
Violets are reversible mono-material garments constructed in laser cut modules that enable 
the garments to be extended or shrunk depending on the wearer’s needs. The garments are 
developed with semi-permanent fastenings comprised of a system of laser cut silk textiles 
knotted by hand. The laser cut holes and knotting become a patterning device as well as 
integral to the garment’s construction. This research examines the bridge between the 
technical challenges of garment construction and fashion’s imperative for beauty and novelty. 
This construction process is also a metaphor for the interplay between technology and craft – 
the technology of laser cutting coupled with the artisanal approach of handknotting as a 
method of constructing and patterning the garments. 
design for disassembly; fashion design; mono materials; laser cutting; apparel design; 
recycling 
This practice-led fashion design research sits within the field of Design for Sustainability 
(DfS) in fashion that seeks to mitigate the environmental and ethical impacts of fashion 
consumption and production. The research explores new systems of garment construction for 
DfS, and examines how these systems may involve ‘designing’ new user interactions with the 
garments. The garments’ construction system allows them to be disassembled and recycled or 
reassembled by users to form a new garment. 
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Figure 1: Vest, jacket and skirt maquettes 
 
Background 
 
Conventional garment design follows a set process of cutting and construction, with pattern 
pieces permanently machine-stitched together. Garments typically contain multiple fibre 
types; for example a jacket may be constructed from a shell of wool/polyester, an acetate 
lining, fusible interlinings, and plastic buttons. These complex inputs mean that textile 
recycling is highly labour intensive, first to separate the garment pieces and second to sort the 
multiple fibre types. This difficulty results in poor quality ‘shoddy’ comprised of many fibre 
types and unsuitable for new apparel, or in large quantities of recyclable textile waste sent to 
landfill (Hawley 2011).  
 
Design-led approaches that consider the garment’s end of life in the design process are a way 
of addressing this problem. In Gulich’s (2006) analysis, use of single materials is the most 
effective way to ensure ease of recycling, with multiple materials that can be detached next in 
effectiveness. Given the low rate of technological innovation in most apparel manufacturing 
(Ruiz 2011), a challenge for effective recycling is how to develop new manufacturing 
methods that allow for garments to be more easily disassembled at end-of-life. 
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Figure 2: Detail of vest maquette 
 
Research Methods 
 
This project addresses the research question: How can design for disassembly be considered 
within the fashion design process? I have employed a practice-led methodology in which my 
design process leads the research, making use of methods of fashion design practice including 
garment and construction research, fabric and colour research, textile experimentation, drape, 
patternmaking, and illustration as well as more recent methods such as laser cutting. 
Interrogating the traditional approaches to garment construction is necessarily a technical 
process. However fashion design is as much about the aesthetic and desirability of a garment 
as it is about the garment’s pragmatics or utility. This requires a balance between the 
technical demands of designing for disassembly with the aesthetic demands of fashion. This 
led to the selection of luxurious, semi-transparent fabrics in bold floral colours that could be 
layered to create multiple visual effects, as well as the experimentation with laser cutting for 
new forms of finishing and fastening the fabrics together (see Figure 1 and Figure 2). 
 
 
Shrinking Violets 
 
The final collection of garments can be disassembled and additional pieces of silk can be 
added or subtracted by users through ties knotted through the laser cut holes (see Figures 2 
and 3). The laser cutting becomes a patterning device as well as integral to the construction of 
the garment.  
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Shrinking Violets makes two contributions to new knowledge in the area of design for 
sustainability within fashion. The first is in the technical development of apparel modularity 
through the system of laser cut holes and knots that also become a patterning device. The 
second contribution lies in the design of a system for users to engage with the garment 
through its ability to be easily reconstructed into a new form. 
 
 
Figure 3: Dress detail and cape detail 
 
Exhibition Details 
 
The Shrinking Violets collection will be presented as six maquettes of half-scale garments 
constructed using this technique, including technical drawings of the garments to make 
visible the new construction approach. The proposed exhibition display will include:  
 Six maquettes of the designs, comprising dress, jacket, vest, cape, skirt and top (see 
Figures 1-3). These will be presented on half scale mannequins. Each mannequin is 
approximately 600 x 120 x 120 mm; total approximate display footprint 1200 x 250 
mm.  
 Swatch book of textile samples of laser cut silk and knotting method (170 x 170 mm)  
 Technical drawings of garments showing construction and disassembly method, 
displayed as a poster (594 x 841 mm)  
 
Conclusion 
 
Shrinking Violets proposes approaches to design for disassembly in which the connections 
between fabrics are semi-permanent and able to be manipulated and grown or shrunk by the 
wearer. Through the use of laser cut single-fibre textiles, garments are able to be threaded 
together to develop apparel that can be disassembled and then reassembled in new 
formations. This results in a fashion collection in which the design process begins with 
consideration of the garment’s end of life. 
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Symbiotic Microcosms - Crafting Digital 
Interaction 
Katharina Vones MA RCA, Duncan of Jordanstone College of Art and Design, 
University of Dundee, k.b.childs@dundee.ac.uk 
Abstract 
This practice-led research explores how smart materials, and in particular thermochromic 
silicone, can be integrated into a wearable object in combination with microelectronics to 
create aesthetically coher¬ent stimulus-reactive jewellery. Bringing together digital methods 
of fabrication with craft methodologies to create objects that respond intimately to changes in 
the body of the wearer and the environment is presented as an outcome of this research 
project. The works offered for exhibition explore different aspects of this goal, introducing 
the concept of generating digital enchantment through playful interaction, as well as 
exploring the possibilities offered by layering thermochromic pigments to achieve striking 
visual transitions (Vones, 2015). 
The questions posed to the contemporary craft practitioner regarding the creation of a more 
refined interaction between the digitally enhanced object and its wearer have become 
progressively more prominent in the applied arts (Wallace, 2007). Through examining the 
notion that human biology is a part of material culture, where the body can be shaped, 
customised or altered through surgical interven¬tion and scientific innovation, this research 
project explores how recent developments in material science and wearable technologies can 
be viewed as moving towards a future embracing the posthuman body, bridging the gap 
between craft practitioner and scientific discovery (Hayles, 1999). Through engaging in a 
holistic process of material immersion and experimentation I have developed a body of work 
that is emotionally resonant while leaving space for serendipitous discovery. The rise of 
creative technologists represents a new breed of studio artist (Miodownik, 2009), equipped to 
contribute to the debate surrounding the role of the practitioner in an age defined by digital 
revolution and material discovery. Against a background of growing fascination with and 
reliance upon technologies and devices that contain some form of interactivity, my research 
provides an essential part of developing a discourse on the place symbiotic jewellery and the 
contemporary craft practitioner occupy within this setting. 
Smart Materials; Jewellery; Craft; 3D Printing, Posthuman, Microelectronics 
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Exhibits 
 
The first work included in the exhibition is the Geotronic Brooch, which contains a light 
source (Fig. 1) that pulsates in tandem with the human heartbeat, creating the impression of a 
live organism thriving on the body of the wearer. While conceived as a piece that would 
immediately react to the wearer’s heartbeat as measured by a pulse sensor and translate this 
into a light output (Vones, 2013), for the purpose of exhibition it has been fitted with a 
programmable LED that simulates  the conditions of being worn on the body (Fig. 2).   
 
 
 
Figures 1&2: The Geotronic Brooch (2012) 
 
 
Following on from this, the Hyperhive Pendant and Cocoon Necklace explore the aesthetic 
possibilities offered by thermochromic silicone. The Hyperhive Pendant (Fig.3) is based on 
observing the way in which crystalline growth forms on exposed surfaces in natural 
environments. A large geometric structure 3-D printed from flexible rubber substrate has 
become colonised by soft, brightly coloured silicone shapes that seem to burst out of calcified 
mineral growth. The silicone is infused with thermochromic pigments, changing from a pale 
orange to a bright raspberry pink as the environmental temperature changes. When not worn, 
the piece is displayed on a custom designed stand, deepening the concept of a living, organic 
growth object. 
 
The Cocoon Necklace (Fig.4) builds on the concept of crystalline growth developed in the 
Hyperhive Pendant and expands it to include the body as the carrier structure that appears to 
host organic ‘jewellery growths’. The piece consists of oxidised sterling silver elements 
enclosing cocoon-like structures that have 3-D printed from flexible rubber substrate and 
treated with liquid crystal technology. Inside the cocoons, thermochromic silicone elements 
burst forth, changing from vibrant purple to pale blue as the environmental temperature rises. 
The cocoon structures cycle through a range of peacock hues as the liquid crystals are 
activated through body heat, infusing the piece with life as it is worn. 
 
IASDR2015 Interplay | 2-5 November | Brisbane, Australia    56 
Moving towards the notion of a posthuman body, potential practical applications for these 
jewellery objects xist in the areas of human–computer interaction, transplant technology, 
identity management and artificial body modification, where such symbiotic jewellery 
organisms could be used to develop visually engaging, multifunctional enhancements. 
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